(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
15 November 2001 (15.11.2001) 




III 



PCT 



(10) International Publication Number 

/ WO 01/85183 A2 



(51) International Patent Classification 7 : A61K 35/00 

(21) International Application Number: PCT/NLO 1/00348 

(22) International Filing Date: 8 May 2001 (08.05.2001) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 

(»>J/5(*.3X5 8 May 2000 (08.05.2000) US 

(71) A ppl icun t (for all designated States except US): N. V. NU- 
TRIC l \ |NI7NL|: P.O. Box I, NL-2700 MA Zoetermeer 
INI. I. 

(72) I in en I or; and 

(75) Imcnior/Applicant (for US only): VERDEGEM, Peter, 
Julien. Edward |NIVNL];Zwanenveld 2413, NL-6538PA 
Niimcjrcn INI.J. 

<74) Agent: JORRITSMA, Ruurd; Nederlandsch Octroibu- 
rciu. SclK-vcningscwcg 82, P.O. Box 29720, NL-2502 LS 
I he ILij-uc <NL>. 



(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, 
SL, TJ, TM, TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, 
ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF, 
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— without international search report and to be republished 
upon receipt of that report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



< 

oo 



Jg (54) Title: PREPARATION FOR THE PREVENTION AND TREATMENT OF OCULAR DISORDERS 



0 (57) Abstract: 'I he present invcniion relates to a preparation for the prevention and/or treatment of ocular disorders which comprises' 

Oa. an aldose reductase inhibitor; b. an intra ocular pressure lowering component; and c. a component that increases ocular blood 
^ How. Component a can be Chrysantemum morifolium. Bixa orellana, Ipomoea batatas Vaccinium myrtillus, Buddleia officinalis 
dstancha salsa or Glycyrhizza glabra extract. Component b can be a green tea extract, myrecetin, querecetin or tannin. Component 
c can be an isoflavon or a water soluble carotenoid. 



5DOCID: <WO 0l85l63A2J„> 



WO 01/85183 




PCT/NL01/00348 



Preparation for the prevention and treatment of ocular disorders 

The present invention relates to a preparation for the prevention and/or treatment of ocular 
5 disorders, in particular cataracts, age-related macula degeneration (AMD) and glaucoma. 

Cataracts are opacities of the lens and the onset of the disorder in patients is usually above 50 
years of age. The opacities in the lens are aggregates of damaged and hence dysfunctional 
lens proteins, predominantly crystallines. Two mechanisms are responsible for the damage 
10 inflicted on the crystallines: oxidative stress, leading to destruction of the proteins, and high 
glucose or sorbitol levels of the lens, causing glycosilation of the crystallines, making them 
dysfunctional. 

Excessive exposure of the lens to sunlight, nutrition status and smoking are the main risk 
15 factors for oxidative stress of the lens. High glucose and sorbitol levels have been established 
with diabetes patients. Current methods for the treatment of cataracts include lens extraction, 
costing about $3.5 billion annually in the USA. Existing nutritional supplement formulae for 
the prevention of cataracts are usually based on antioxidants (vitamin E, vitamin C, P-caro- 
tene) and minerals that support antioxidant proteins (Zn, Se). 

20 

Age related macula degeneration (AMD) is a degenerative disorder of the macula lutea or 
yellow spot, which is the central part of the retina, with the highest visual acuity and concen- 
tration of cones. Two forms of AMD can be discriminated. Dry AMD or atrophic AMD is 
characterized by hard or soft drusen (deposits of cellular debris), changes in the retinal pig- 

25 ment epithelium or atrophy of the photoreceptors and the retinal pigment epithelium. Wet 
AMD is a more advanced form of AMD and is characterized by neovascularization and exu- 
dation of fluid. Two pigments are present in the macula and are responsible for its character- 
istic yellow color: lutein and zeaxanthin. These water soluble carotenoids are thought to pro- 
tect the macula by absorbing high energy blue light and by their antioxidant properties. The 

30 macula is avascular and depends therefor on the choroid, which is the layer in the eye behind 
the retina, for its nutrient supply. Current supplement prevention formulae include mostly 
antioxidants and lutein. 
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Glaucoma is a collection of disorders which is caused by an increased intra ocular pressure 
(IOP). This pressure causes ischemic insults to the retina and irreversible damage to the ocu- 
lar nerve. Common supplements for the prevention of glaucoma are based on antioxidants. 

In view of the wide spread occurrence of the above mentioned disorders, there is a need for a 
preparation that can prevent or treat these disorders simultaneously. The present inventors 
have now found such a preparation that is particularly active against the above three 
disorders, cataracts, age related macula degeneration and glaucoma. 



The present invention provides a preparation for the prevention and/or treatment of ocular 
disorders which comprises 

a. an aldose reductase inhibitor; 

b. an intra ocular pressure lowering component; and 
15 c. a component that increases ocular blood flow. 

Component a, the aldose reductase inhibitor limits the reduction of glucose to sorbitol. Pref- 
erably this component is a Chrysanthemum morifolium, Bixa orellana, Ipomoea batatas, 
Vaccinium myrtillus, Buddleia officinalis, Cistancha salsa or Glycyrhizza glabra extract. 



Extracts from Chrysanthemum morifolium are flower extracts and should certainly comprise 
acacetin, diosmetin, luteoline or their glucosides and/or ellagic acid. The extract is prepared 
such that it contains 0.25 wt.% chlorogenic acid. Extracts from Bixa orellana should 
certainly comprise gallic acid and/or pyrogallol. Extracts from Ipomoea batatas should 
certainly comprise scopoletin and/or caffeic acid. Extracts of Vaccinium myrtillus are berry 
extracts and contain preferably at least 25 wt.% anthocyanosides (based on dry matter). The 
extract of Buddleia officinalis is preferably an alcohol/water extract of the flower bud. Such 
extracts can be obtained from the firm KING HERB. The extract of Cistancha salsa is 
preferably an alcohol/water extract of the stem, also available from KING HERB. The extract 
of Glycyrhizza glabra is preferably an extract containing at least 12.7 wt.% glycyrrhizic acid. 
It can be obtained from ZANDU. 
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Suitability of the plant (extracts) as aldose reductase inhibitors for the object of the invention 
can also be determined by means of the assay as described in the examples hereafter. The 
extract should have an LC 50 of 0.03 mg/ml at the most. 

Consequently, according to the invention, the aldose reductase inhibitor comprises preferably 
at least a component selected from the group consisting of acacetin, diosmetin, luteoline, 
ellagic acid, gallic acid, pyrogallol, isoscutellarein, scopoletin, 3,5-dicaffeoylquinic acid and 
caffeic acid or their functional analogues, said functional analogues being glucosides, esters 
or salts thereof. 



Preferably one or more of these components, in synthetic form but most preferably as extract, 
arc preferably administered in a daily dose of 0.01 to 100 mg/day, preferably 1 to 50 mg/day. 

Component b, the intra ocular pressure lowering component is a component selected from the 
group catechins, flavonoids and/or tannins. Preferably catechins, and most preferably in the 
form of a green tea extract is used, i.e. an extract rich in epigallocatechin or epigallocatechin 
gallate. Component b is alternatively myrecetin, quercetin or tannin. Component b is 
preferably administered in a daily dose of 0.01 to 100 mg/day, preferably 1 to 50 mg/day. 

Component c, the component that increases ocular- blood flow is an isoflavon or a water 
soluble carotcnoid. The isoflavon is preferably puerarin or an equivalent thereof. This isofla- 
von can be extracted from the roots of Pueraria lobata, also known as kudzu. This extract is 
traditionally used to assist in alcohol withdrawal support and to prevent or treat angina and 
high blood pressure. The water soluble carotenoid is preferably crocetin or crocin or an 
equivalent thereof. Component c is preferably administered in a daily dose of 0.01 to 50 
mg/day, preferably 0.1 to 10 mg/day. 

The preparation of the invention can further contain, beside the above mentioned components 
a, b and c, lutein, zeaxanthine and/or one or more antioxidant. Lutein and zeaxanthine can be 
present in an amount of 0.01 to 50 mg/day, preferably 0.1 to 20 mg/day. Preferably lutein is 
included, in particular as a stable and readily absorbable form, such as a lutein ester. 
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Antioxidants can be vitamin C, vitamin E, zinc, 0-carotene, copper, and selenium. An extract 
with antioxidant activity is for instance bilberry extract. 

The preparation can also contain one or more of vitamin A, riboflavin, gingko biloba, N- 
acetylcysteine, vitamin B6, vitamin B12 and folic acid. 

The preparation of the invention can be used in the treatment and/or prevention of ocular dis- 
orders, in particular in the treatment or prevention of cataracts, age related macula degenera- 
tion and glaucoma. 

The preparation of the invention is a pharmaceutical or dietary preparation, in particular a 
nutritional supplement. The nutritional supplement that is administered on a daily basis to 
prevent the ocular disorders. Such a supplement can have the form of a tablet, drink, powder, 
bar, cookie, cereal, etc., as is known to the skilled person. Also foods which contain the above 
ingredients are possible. 

Examples 

Assay aldose reductase inhibition 

The inhibitory effects of herbal extracts towards aldose reductase are assessed with the 
following in vitro assay. 

Dl-glyceraldehyde, which is used as a model system for glucose (Dufrane, et al 1984), aldose 
reductase, obtained from rat lenses (Inuma et al 1989) and NADPH are incubated at 37 °C. 
The absorption of NADPH at 340 nm is spectrophotometrically followed for 15 minutes. This 
decay is proportional to the enzyme activity of aldose reductase, since NADPH and 
glyceraldehyde react stoechiometricaliy. 

The % inhibition of different sample concentrations can than be calculated with differences in 
the slopes between sample and blank (without sample). By linearization of the dose response 
curve (% inhibition in probit against log concentration) the LC 50 value can be calculated. The 
LC 50 value is defined as that concentration of the sample that inhibits aldose reductase with 
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50%. The data for the herbal extracts was compared to quercitrin, a standard commonly used 
in aldose reductase inhibition assays. The LC 5 o values for the samples are listed in Table 1. 



Table 1 



Sample 


LC 5 o (mg/ml) 


quercitrin 


0.0004 ±0.0001 


Chiysanthemum morifolium 


0.0036 + 0.0015 


Vaccinium myrtillus 


0.0045 ± 0.0022 


Buddleia officinalis 


0.0027 ± 0.0007 


Cistancha salsa 


0.0160 ±0.0005 


Glycyrhizza glabra 


0.0081 ±0.0028 


Formulation example 




An example composition of the preparation is: 


Pueraria Root extract 5 % 


50 mg 


Green Tea extract 80 % polyphenols 


20 mg 


Chrysanthemum morifolium extract 4: 1 


20 mg 


Vitamin A 


2500 IU 


Beta-carotene 


2500 IU 


Lutein 


10 mg 


Riboflavin 


5 mg 


Vitamin C 


600 mg 


Vitamin E 


220 IU 


Zinc 


15 mg 


Copper 


3mg 


Selenium 


70 ng 


Bilberry extract 


200 mg 


Gingko biloba 


30 mg 


N-acetylcysteine 


200 mg 


Vitamin B6 


4mg 


Vitamin B12 


4 tig 


Folic acid 


600 |ug 
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Claims 



1 



Preparation for the prevention and/or treatment of ocular disorders which comprises 

a. an aldose reductase inhibitor; 

b. an intra ocular pressure lowering component; and 

c. a component that increases ocular blood flow. 

2. Preparation according to claim I, wherein the aldose reductase inhibitor is a Chrysan- 
themum morifolium, Bixa orellana Ipomoea batatas, Vaccinium myrtillus, Buddleia 
officinalis, Cistancha salsa or Glycyrhizza glabra extract. 



lemum 



3. Preparation according to claim 2, wherein the extract from Chrysanthe 
morifolium comprises acacetin, diosmetin, luteoline or their glucosides and/or ellagic acid. 

4. Preparation according to claim 2, wherein the extract from Bixa 
orellana comprises gallic acid and/or pyrogallol. 

5. Preparation according to claim 2, wherein the extract from Ipomoea batatas comprises 
scopoletin and/or caffeic acid. 

6. Preparation according to claim 1, wherein the aldose reductase inhibitor comprises at 
least a component selected from the group consisting of acacetin, diosmetin, luteoline, ellagic 
acid, gallic acid, pyrogallol, isoscutellarein, scopoletin, 3,5-dicaffeoylquinic acid and caffeic 
acid or their functional analogues, said functional analogues being glucosides, esters or salts 
thereof. 

7. Preparation according to any of the preceding claims, wherein the aldose reductase 
inhibitor is a Chrysanthemum morifolium extract 



8. 



Preparation according to any of claims 1 to 7, wherein the intra ocular pressure 
1£ ComDonent 



lowering component is a green tea extract 
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9. Preparation according to claim 8, wherein the intra ocular pressure lowering compo- 
nent is a catechin, in particular epigallocatechin or epigallocatechin gallate. 

5 10. Preparation according to any of claims 1 to 7, wherein the intra ocular pressure 
lowering component is myrecetin, quercetin or tannin. 

11. Preparation according to any of claims 1 to 10, wherein the component that increases 
ocular blood flow is an isoflavon or a water soluble carotenoid. 



10 



15 



20 



12. Preparation according to claim 1 1, wherein the isoflavon is puerarin. 

13. Preparation according to claim 11, wherein the water soluble carotenoid is crocetin or 
crocin. 

14. Preparation according to any of the preceding claims, comprising 

a. Chrysanthemum morifolium extract; 

b. green tea extract; and 

c. puerarin. 

15. Preparation according to any of claims 1 to 14, further comprising lutein. 



16. Preparation according to any of claims 1 to 15, further comprising one or more 
antioxidants. 

25 

17. Use of a preparation according to any of claims 1 to 16 for the treatment and/or 
prevention of ocular disorders. 

18. Use of a preparation according to any of claims 1 to 16 for the treatment and/or 
30 prevention of cataracts. 
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19. Use of a preparation according to any of claims 1 to 16 for the treatment and/or 
prevention of age related macula degeneration. 

prevention of 



20. Preparation according to any of claims 1 to 16 for the treatment and/or 



5 glaucoma. 
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Pre im nary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched This is 
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receipt of the search report or during any Chapter II procedure. 
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